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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the prepreg and the laminate sheet which 

used a resin composition and this. 

[0002] 

[Description of the Prior Art]Apparatus for information processing, such as a note type 
personal computer, a cellular phone, and transmission equipment, is asked for the 
miniaturization. Also in the printed wired board in which electronic parts, such as LSI, 
are carried, the demand of the small weight saving is strong. It is required to make small 
to make wiring width small for a small weight saving and the diameter of a through hole, 
and to make plating thickness thin. However, when plating thickness is made thin, there 
is a possibility that a plating crack may occur at the time of a thermal shock, and the heat 
resistance of the printed circuit board is required. Improvement in the speed of these 
apparatus for information processing is also demanded simultaneously, and CPU clock 
frequency is high. Therefore, improvement in the speed of the propagation rate of a signal 
is demanded, and it is required to be the printed circuit board with a low dielectric 
constant advantageous to improvement in the speed. 

[0003]Although application of thermoplastics, such as a fluoro-resin with a low dielectric 
constant and polyp henylene ether resin, was proposed to these, workability/processability 
lacked in reliability bad, and also there were problems, like compared with an epoxy 
resin, it is dramatically expensive, and is. Although the polybutadiene resin which uses 
thermosetting 1,2-polybutadiene as the main ingredients was a lower dielectric constant, 
it was inferior to adhesion and heat resistance was insufficient. Although the constituent 
which blended 1, five to 2-polybutadiene-resin 20 weight section, five to cross-linking 
monomer 10 weight section, and the radical cross linking agent to polyphenylene-ether- 
resin 100 weight section is known, When 1 with 1000 molecular weights and 2- 
polybutadiene resin were used, when a solvent was used, the tuck remained, and since the 
prepreg produced by applying to a glass base material etc. and being impregnated could 
not maintain the state of being tuck- free, there was a practical problem. On the other 
hand, although there is a method of using the 1,2-polybutadiene of the amount of 
polymers, according to this method, the solubility to a solvent falls, a solution becomes 
hyperviscosity, mobility falls by this, and it becomes a problem practically too. 
[0004] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide a 
lower dielectric constant and the resin composition of low water absorption property, 
prepreg, and a laminate sheet. 
[0005] 

[Means for Solving the Problem] Such a purpose is attained by this invention of following 
the(l)-(8). 

(1) A resin composition containing an epoxy resin (Al) and polybutadiene modified 
phenol resin (B) which have a dicyclopentadiene skeleton. 



(2) A resin composition containing an epoxy resin (Al), brominated epoxy resin (A2), 
and polybutadiene modified phenol resin (B) which have a dicyclopentadiene skeleton. 

(3) A resin composition the above (1) whose epoxy resin which has said cyclopentadiene 
skeleton is novolak type epoxy resin which has a dicyclopentadiene skeleton, or given in 
(2). 

(4) The above (1) whose epoxy resin which has said cyclopentadiene skeleton is 5 to 50% 
of the weight of the whole resin composition thru/or a resin composition given in either 
of (3). 

(5) A resin composition the above (2) in which said brominated epoxy resin (A2) is a 
tetrabromobisphenol A type epoxy resin thru/or given in either of (4). 

(6) The above (1) whose hydroxyl equivalents of said polybutadiene modified phenol 
resin (B) are 200-2000 thru/or a resin composition given in either of (5). 

(7) Prepreg making a resin composition the above (1) thru/or given in either of (6) come 
to impregnate a substrate. 

(8) A laminate sheet characterized for prepreg given in the above (7) by one sheet or 
piling up two or more sheets, and making suit and carrying out heat pressing. 
[0006] 

[Embodiment of the Invention] Hereafter, the resin composition of this invention, prepreg, 
and a laminate sheet are explained in detail. The resin composition of this invention 
contains the epoxy resin (Al) and polybutadiene modified phenol resin (B) which have a 
dicyclopentadiene skeleton. It is prepreg, wherein the prepreg of this invention makes the 
above-mentioned resin composition come to impregnate a substrate. The laminate sheet 
of this invention is one sheet or a thing which is piled up two or more sheets, and makes 
suit and carries out heat pressing about the above-mentioned prepreg. 
[0007] Hereafter, a resin composition is explained. The epoxy resin which has a 
dicyclopentadiene skeleton is used in this invention. Thereby, dielectric characteristics 
and low water absorption property can be improved. Although the epoxy resin in 
particular that has a dicyclopentadiene skeleton is not limited, its novolak type epoxy 
resin which has a dicyclopentadiene skeleton is preferred. Thereby, in addition to the 
above-mentioned effect, low-thermal-expansion nature can be given (heat resistance is 
improved). Although the weight average molecular weight in particular of the epoxy 
resin which has said dicyclopentadiene skeleton is not limited, 400-2000 are preferred 
and especially 500-1500 are preferred. 

[0008]Although the epoxy resin in particular that has said dicyclopentadiene skeleton is 
not limited, 5 to 50% of the weight of its whole resin composition is especially preferred, 
and its 10 to 40 % of the weight is preferred. The effect of improving dielectric 
characteristics as the epoxy resin which has a dicyclopentadiene skeleton is less than said 
lower limit may be insufficient, and if said upper limit is exceeded, the toughness of a 
hardened material may fall. 

[0009]It is preferred to use together the epoxy resin (Al) which has said 
dicyclopentadiene skeleton, and brominated epoxy resin (A2) in this invention. Thereby, 
in addition to the above-mentioned low dielectric and low water absorption property, fire 
retardancy can be improved. Adhesion with a metallic foil can be improved. Although 
said brominated epoxy resin in particular is not limited, 50 to 95% of the weight of its 
whole epoxy resin is especially preferred, and its 60 to 80 % of the weight is preferred. It 
excels that brominated epoxy resin is said within the limits in a lower dielectric constant, 



low water absorption property, and fire-resistant balance. Although said brominated 
epoxy resin (A2) in particular is not limited, 35 to 60% of a bromination rate is desirable, 
and 40 to 50% is especially preferred, and as for a weight per epoxy equivalent, 350-500 
are preferred, and especially 380-420 are preferred. 

[0010]Phenol novolak epoxy resin or cresol novolak epoxy resin (A3) may be used 
together to the epoxy resin (Al) and/or brominated epoxy resin (A2) which have said 
dicyclopentadiene skeleton. Thereby, glass transition temperature (heat resistance 
characteristics) can be improved. Improvement in glass transition temperature will raise 
solder heat resistance and the mechanical property at the time of an elevated temperature. 
Although said phenol novolak epoxy resin or cresol novolak epoxy resin (A3) in 
particular is not limited, 5 to 50% of the weight of its whole epoxy resin is especially 
preferred, and its 10 to 30 % of the weight is preferred. 

[001 l]Polybutadiene modified phenol resin is used together with the epoxy resin which 
has said dicyclopentadiene skeleton in this invention. The thing which consider it as the 
hardening agent of the epoxy resin which has said dicyclopentadiene skeleton by this, and 
acts and to fall especially in both dielectric constants can be performed. Since 
polybutadiene modified phenol resin has small -CH2- of molar polarization/molar 
volume at a high rate, it serves as a bulky structure and can fall a dielectric constant. In 
addition to the above-mentioned effect, low water absorption and the solder heat 
resistance at the time of moisture absorption can be improved in the combination of 
polybutadiene modified phenol resin and the novolak type epoxy resin which has the 
dicyclopentadiene skeleton mentioned above. As polybutadiene modified phenol resin, 
what is shown, for example by formula (I) is mentioned. 
[Formula 1] 



In formula (I), Rl is H or CH3. n is an integer of 1-4 and m and p are 0 substantially. 
That is, polybutadiene serves as cyclic structure and most line skeletons are not seen. 
There is PP-700-300 by the Nippon Oil chemicals company as polybutadiene modified 
phenol resin of this structure. As for said polybutadiene modified phenol resin, 50 to 150 
% of the weight is preferred to whole epoxy resin 100 weight section, and its 90 to 110 % 
of the weight is especially preferred. Water absorption becomes it low that said 
polybutadiene modified phenol resin is said within the limits, and glass transition 
temperature becomes high. Although the hydroxyl equivalent in particular of said 
polybutadiene modified phenol resin is not limited, it is preferred that it is 200-2000, and 
especially 300-700 are preferred. The improved effect of dielectric characteristics may 
fall that a hydroxyl equivalent is less than said lower limit, and if said upper limit is 
exceeded, crosslinking density may fall as a hardening agent of an epoxy resin. In order 
to raise heat resistance, novo lac type phenol resin, such as phenol novolak resin and 
cresol novolak resin, may be used together, for example. 

[00 12] Although a resin composition of this invention comes to contain a specific epoxy 
resin and specific phenol resin, a hardening accelerator can be used for it in order to 
adjust a cure rate. As a hardening accelerator, an imidazole compound, an 
organophosphorus compound, tertiary amine, quarternary ammonium salt, etc. are used. 
These accelerators can also use several kinds together. 0.01 to 5 % of the weight of 
loadings is preferred to whole epoxy resin 100 weight section. It excels that it is said 



within the limits in balance of a hardening facilitatory effect and preservation stability. 
Adding an ingredient of a coupling agent and others does not interfere in a range which is 
not contrary to the purpose of this invention. 

[0013]Next, prepreg and a laminate sheet are explained. Although a resin composition of 
this invention is used with various gestalten, when a substrate is impregnated, a solvent is 
usually used. Although a solvent used needs to show good solubility to a resin 
composition, a poor solvent may be used in the range which does not have an adverse 
effect. When an example of a solvent used is given, for example Acetone, methyl ethyl 
ketone, There are cyclohexanone, toluene, xylene, methyl Cellosolve, propylene glycol 
monomethyl ether, ethyl acetate, ethyleneglycol dimethyl ether, N.N-dimethylformamide, 
etc., and these can also use together and use several kinds. 

[00 14] A varnish produced by dissolving in a solvent a resin composition of this invention 
Glass fiber substrates, such as a glass cloth and nonwoven glass fabric paper, Or prepreg 
for printed wired boards can be obtained by applying to substrates, such as cloth which 
makes it an ingredient except glass, such as aramid fiber bases, impregnating with them, 
and making it dry at 80-200 **. The method of impregnating can take a method of using, 
when creating the usual prepreg. Although used for carrying out heat pressing of the 
prepreg and manufacturing a printed wired board, a resin composition of this invention is 
a resin composition which is excellent in heat resistance by low water absorption, and has 
the characteristic that a dielectric constant is low, and is used suitably for a laminate 
sheet, a metal tension laminate sheet, etc. 

[0015]Hereafter, although an example and a comparative example explain this invention, 

this invention is not limited to this. 

[0016] 

[Example]Example 1 (preparation of varnish) dicyclopentadiene- skeleton content epoxy 
resin (Dainippon Ink Epiclon HP7200H) 40 weight section, Bromo-ized bisphenol A 
epoxy resin (Dainippon Ink Epiclon 153) 60 weight section, Methyl ethyl ketone was 
added to polybutadiene modif ied-phe no 1- resin (PP-700-300 by Nippon Oil chemicals 
company) 90 weight section, and 2-methyl-4-ethylimidazole (2E4MZ) 0.005 weight 
section, it dissolved in them, and the epoxy resin varnish of 60% of nonvolatile matter 
concentration was prepared. 

[00 17] (Manufacture of a laminate sheet) Impregnated 100 copies of glass fabrics (0.1 
mm in thickness, Nitto Boseki Co., Ltd. make) with 80 copies by varnish solid content, it 
was made to dry at a 150 ** dryer furnace for 5 minutes using said varnish, and the 
prepreg of 45% of the resin content was created. Ten sheets were piled up for the above- 
mentioned prepreg, 35-micrometer-thick electrolytic copper foil was piled up up and 
down, heat pressure molding was performed at pressure 40 kgf/cm2 and the temperature 
of 190 ** for 120 minutes, and 1.0-mm- thick double-sided copper clad laminate was 
obtained. 

[0018]Example 2 dicyclopentadiene- skeleton content epoxy resin (Dainippon Ink Epiclon 
HP7200H) 30 weight section, It carried out like Example 1 except having considered it as 
bromo-ized bisphenol A epoxy resin (Dainippon Ink Epiclon 153) 70 weight section and 
polybutadiene modified-phenol-resin (PP-700-300 by Nippon Oil chemicals company) 95 
weight section. 

[0019]Example 3 dicyclopentadiene- skeleton content epoxy resin (Dainippon Ink Epiclon 
HP7200H) 20 weight section, Bromo-ized bisphenol A epoxy resin (Dainippon Ink 



Epic Ion 153) 60 weight section, It was considered as polybutadiene modified-phenol- 
resin (PP-700-300 by Nippon Oil chemicals company) 100 weight section, and carried 
out like Example 1 except having added 3 organic-functions epoxy resin (TMH-574 by 
Sumitomo Chemical Co., Ltd.) 20 weight section. 

[0020]Example 4 polybutadiene modified phenol resin (PP-700-300 by the Nippon Oil 
chemicals company) was made into 70 weight sections, and it carried out like Example 1 
except having added dicyclopentadiene denaturation phenol novolak resin (Nippon Oil 
Co., Ltd. make DPP-6115H) 20 weight section. 

[0021] It carried out like Example 1 except having used example 5 dicyclopentadiene- 
skeleton content epoxy resin (Dainippon Ink Epiclon HP7200H) 45 weight section and 
bromo-ized bisphenol A epoxy resin (Dainippon Ink Epiclon 153) 55 weight section. 
[0022]It carried out like Example 1 except having considered it as example 6 
dicyclopentadiene-skeleton content epoxy resin (Dainippon Ink Epiclon HP7200H) 5 
weight section and bromo-ized bisphenol A epoxy resin (Dainippon Ink Epiclon 153) 95 
weight section. 

[0023]It carried out like Example 1 except having made example 7 polybutadiene 
modified phenol resin (PP-700-300 by the Nippon Oil chemicals company) into 80 
weight sections. 

[0024]It carried out like Example 1 except having made example 8 polybutadiene 
modified phenol resin (PP-700-300 by the Nippon Oil chemicals company) into 120 
weight sections. 

[0025]It carried out like Example 1 except having made the bromo-ized bisphenol A 
epoxy resin (Dainippon Ink Epiclon 153) into 100 weight sections, without adding a 
comparative example 1 dicyclopentadiene-skeleton content epoxy resin (Dainippon Ink 
Epiclon HP7200H). 

[0026]Instead of comparative example 2 polybutadiene modified phenol resin (PP-700- 
300 by the Nippon Oil chemicals company), it carried out like Example 1 except having 
used phenol novolak resin (Dainippon Ink FENO light TD2090). 

[0027] About the solder heat resistance of the obtained laminate sheet, peel strength, and 
water absorption, it measured according to JIS C 6481, and solder heat resistance 
investigated the existence of the abnormalities of the appearance after being immersed in 
a 260 ** solder tub for 120 seconds, after performing moisture absorption processing of 
boiling 2 hours. O Abnormality nothing and ** express measling and x expresses 
blistering generating. It asked for glass transition temperature from the peak temperature 
of tandelta by the viscoelasticity method. Measurement of the dielectric constant and the 
dielectric dissipation factor was performed according to JIS C 481, and electric capacity 
with a frequency of 1 MHz was measured and calculated. These results are shown in 
Table 1. 
[0028] 
[Table 1] 



The dicyclopentadiene skeleton content epoxy resin by notes 1 Dainippon Ink of Table 1 
(epoxy-resin weight average molecular weight: 830) 

2) Dainippon Ink bromo-ized bisphenol A epoxy resin (weight per epoxy equivalent: 
400) 



3) 3 organic-functions epoxy resin by Sumitomo Chemical Co., Ltd. (hydro xyl 
equivalent: 325) 

4) Polybutadiene modified phenol resin by Nippon Oil Co., Ltd. (hydro xyl equivalent: 
325) 

5) Nippon Oil Co., Ltd. make dicyclopentadiene denaturation phenol novolak resin 
(hydro xyl equivalent: 185) 

6) Phenol novolak resin by appearance 8 Dainippon Ink after carrying out by 50 ** of 
drying processes for 24 hours, and weight ** is immersed in the water of 23 ** of 
measurement for 24 hours, performing moisture absorption processing of 7 boiling 2 
hours and being immersed in a 260 ** solder tub for 20 seconds [0029]The laminate 
sheets obtained in Examples 1 thru/or 9 as shown in Table 1 are a lower dielectric 
constant and low water absorption property compared with the thing of a comparative 
example. Especially the laminate sheet obtained in Examples 1-6 is excellent in solder 
heat resistance, and the laminate sheet obtained in Examples 1-3 is excellent in peel 
strength. 

[0030] 

[Effect of the Invention] According to this invention, the resin composition which 
improved a lower dielectric constant and low water absorption property can be provided. 
Especially fire retardancy and adhesion can be improved by including a specific epoxy 
resin. By using the resin composition of this invention as prepreg and a laminate sheet, it 
has high heat resistance by low water absorption, and the characteristic that a dielectric 
constant is low can be provided. 



